The success of arteriography in yielding essential information in cerebral lesions gave us the idea of applying this method to the spinal cord. Since 1961 we have carried out a systematic approach to the arteriography of the dorsal and dorsolumbar region by aortography. Selective injection of the intercostal arteries and lumbar arteries by placing the tip of the catheter in the ostia of the arteries was established in 1965. This new technique has proved to be of real value in improving the quality of the frontal and lateral films. Moreover, it is without danger because of the small quantity of iodized dye injected manually under a very low pressure.
Selective Spinal Cord Arteriography in Cord Compression by Tumour
The success of arteriography in yielding essential information in cerebral lesions gave us the idea of applying this method to the spinal cord. Since 1961 we have carried out a systematic approach to the arteriography of the dorsal and dorsolumbar region by aortography. Selective injection of the intercostal arteries and lumbar arteries by placing the tip of the catheter in the ostia of the arteries was established in 1965. This new technique has proved to be of real value in improving the quality of the frontal and lateral films. Moreover, it is without danger because of the small quantity of iodized dye injected manually under a very low pressure.
Summary of Vascular Anatomy
The spinal cord is irrigated by three longitudinal arterial axes: an unpaired anterior spinal artery, and two posterolateral spinal arteries. The anterior spinal artery gives origin to the sulcocommissural arteries which irrigate the anterior three-quarters of the spinal cord. Only a small posterior segment lies within the territory of the posterolateral artery.
The three spinal arterial axes are nourished by the intercostal and lumbar arteries, and by the subclavian artery in the cervical region. But the majority of these arteries give rise to radicular arteries or dural arteries. The anterior spinal arterial axis is nourished only sparsely by three or four radiculomedullary arteries in the enlarged segments of the spinal cord. In the cervical enlargement these arise from the subclavian artery, in the dorsal region from intercostal arteries, and in the dorsolumbar enlargement the artery of Adamkiewicz arises from the intercostal or lumbar vessels.
Often a normal interruption of the anterior spinal arterial axis exists between the dorsolumbar enlargement and the dorsal region and between the dorsal region and the cervical enlargements. It appears, therefore, that vascularization of the spinal cord comprises three independent territories without any anastomosis between them. We can thus understand how a pathological, neurosurgical or aortographic lesion of one of the radiculomedullary arteries is followed by a total ischimia in the corresponding segment of the spinal cord.
The two posterolateral arterial axes are nourished by radiculomedullary arteries which originate from intercostal, lumbar and subclavian arteries.
The posterior radiculomedullary arteries (unlike the anterior ones) are numerous, with an almost metameric distribution and with large anastomotic branches. The large number of these posterior radiculomedullary arteries and their small intramedullary territory allows them to be ligated without any resulting spinal cord ischmmia.
One can see how the anterior spinal arterial axis, nourished by few arteries, and with its large medullary territory, precludes a neurosurgical approach with its risk of ischtmia. On the other
Technique ofSpinal Cord Arteriography
In the cervical region this comprises selective arteriography of the vertebral arteries and the two deep cervical arteries by the femoral route.
In the dorsal and dorsolumbar region selective arteriography of the intercostal and lumbar arteries is performed by the femoral route. In demonstrating an angioma all intercostal or lumbar arteries must be opacified, because in certain cases the nutrient pedicle arises at some distance from the angiomatous mass.
In tumours the technique is easier, since arteriography needs to show the intercostal or lumbar arteries around the site of the lesion as seen by myelography.
/ _ l l F. Arteriography in Compression
OfCord by Tumour Arteriography may be complementary to the classic myelographic methods using either air or contrast material. This new approach brings a supplementary means of diagnosis and a surgical guide. Arteriography in fact perm-its the precise Opacifaction ofthe tumour by the eighth right intercostal artery. Venous drainage by the azygos hand, the cause of ischmmia, especially in A tumours of the vertebral column or of the spinal cord, may be sought at the origin of the three enlargement radiculomedullary arteries, and especially in the Adamkiewicz artery and its nutrient intercostal or lumbar artery. Anatomical study of the situation of this intercostal artery near the vertebra, the disc, the sympathetic colum, and the exit foramina explains the lesion of the intercostal artery nourishing the Adamkiewicz artery which occurs after certain neurosurgical operations for tumour, disc pro . trusion, sympathectomy, thoracotomy or orthopedic operations for scoliosis. One of the great advantages of spinal cord arteriography is to know the exact situation of the Adamkiewicz artery and its nutrient intercostal artery, so that injury during surgical intervention may be avoided. intraor extra-medullary localization of a compressive lesion. It also reveals the extension and propagation of the tumour outside the arachnoid. The situation of the anterospinal artery and its afferent arteries relative to the tumour is demonstrated. In certain cases, an etiological diagnosis is possible. Some examples of cases seen are as follows:
Intravertebral and epidural tumours: Among 18 cases were 1 myeloplax tumour, 1 chondroma, 1 chondrosarcoma, 4 vertebral angiomas (Fig 1) , 2 aneurysmal cysts, 2 plasmocytomas, 2 metastatic tumours. Arteriography allowed us to diagnose the type of tumour. Injection of the vertebral arteries in the cervical region and of the Adamkiewicz artery in the dorsolumbar region has a practical surgical application in that it enables the surgeon to take all necessary precautions to avoid injury to these important arteries.
Extradural tumours: These are near the foramen of exit and sometimes pass through. Among 6 cases were 5 neurinomas (Fig 2) and one epidural hmmangioma. Arteriography permits an exact localization, including extravertebral extension, which is not possible by myelographic studies. Opacification of the tumour in these 6 cases allowed it to be visualized and led to an etiological diagnosis. Finally, arteriography shows the level Opacification ofthe tumour of emergence of the medullary arteries; this is important for the neurosurgeon who can extend his excision knowing that the lumbar enlargement artery is further away.
Intramedullary tumours comprised 6 cases: 2 ependymomas, 1 astrocytoma, 1 glioma, 2 hiemangiomas (Figs 3 & 4) . In these cases arteriography allowed the diagnosis of medullary angioma, with its heavy pantopaque vascular markings, to be eliminated. It afforded a clear picture of the shape of the spinal cord, localizing the anterior spinal artery and the posterolateral arteries, and it proved the existence of an intramedullary expanding process. Finally, arteriography gave the situation of the Adamkiewicz artery in relation to the tumour and in certain cases the etiological diagnosis as well.
